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In general a da — rdr = Q, so that if the values of a and r corresponding to (4) be called «0, r0, we have
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Now, in the neighbourhood of these values, if a = a0 + «i,
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in which by (5) the term of the first order vanishes.    Using this in (3), we get for the first term
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and we find
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The other term in (3) gives in like manner
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so that the complete value is
When p — 0, we fall back  on the uniform plane wave travelling with velocity a.    In general the velocity is not a, but
p2) ............................... (7)
The wave represented by (6) is one in which the amplitude at various points of a wave-front is proportional to cosjo^, or cospx; and, beyond the reversals of phase herein implied, the phase is constant, so that the wave-surfaces are given by z - constant. The wave thus described moves forward at the velocity given by (7), and with type unchanged.
The above investigation may be regarded as applicable to gratings which give spectra of the first order only. Although k vary, there is no separationt at x, 0, upon a point at £, zt will be, according to (2),
